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:/2?x*-<z>v-;*;l3J:tf Ki/>f >h^<5M^^^-©NMcD#^^^U n 

^>^A^iCJ:U^M^^bTU>^VNL^$:^M^l(5DiEi*©^S:l X 1 

0 19 atoms/cm 3 a_h|ff|aN^ ^ * ;i/MMOS h^>^^^-©y-^.fe<fct>*Fl^-r> 

Silt, iffiE^* h l/yxM:^tSISi:3!)^^3i:?:#llii:t5i# 
Ht*g2 3] P?-^*;i/MM0Sh ^^^-©y-xfccfctfKU-f >£: 

£ K— if > y -r 7 * h y y y ^ 7 w -m\z «t »; g&p^-v *;i/3!mos h 9 
>^x#-<z>y-*£<fctfKi/>f>£ tm»— ©P£r<z>#*§6 5/ U =1 

1 0 19 atoms/cm 3 J^_h b&IHP^ *r * JlMKOS h7>^^-©y-XfeJ:t>'Kl/>f 

ooo ajsukz) s/ u n ymitm~e$> y JtiitfPSGjgUi; o < teBPSGH^jfUt^T* 
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#lC«ffi^m^ (Voltage Detector, JKftVDfc^Sa^JtSJE l/3r a. I/- # (Volta 
ge Regulator, J£^VR£:^fB) >f y ^ > ^ l^^i U— # (Switching Regulato 

[0 0 0 2] 

0 2 2jcfl!*©4 £ #ft$l«to«^;fi9WrlfHS:^ > r. l^^#ffrS«tc^3*i 
JSSS/V n>#&J&SP^-v*Agril(>Sh9>S>;**- (##:PM0S£^igB) 

fcS*B*t3!M0S#|3i (Complementary MOS, JStffcCMOSfc^ffi) fc % 7-f-/I/K*» 

Bi±ic^j«snTv^s*BE€:^£E'r«fcft<z)^Hia»=b i/ < &mfemznfe-?z> 
cRlaH^«iifK:fflv^e>n6«m#fc^e>*^s^l'rv^s. 

[0 0 0 3] 

a© m&fr )itf*mfcmwi<Dmmzm&. a *i & ^® * * ^ t» & -5 
a© sra** e> ^ * * ^ ifi¥m<*m&&m <fc y * »^^«#3s* mm iz mm a n £ 

[0 0 04] 
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y?Zft^m-<DPM<D&1&M i Z/VnyMi&*:m&t-tZ>3in£. frffB#M^^U 
=i >^©^lc<S^©PM^M^ K- > ^ £^^-<DPM<£#MII^ y n > 
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M H 2/ y n > & |frffi«#t# © -9$ ©«c £ «fc t^p^- * * jum 

m<D?M*ffi®*m%ltmz F-fcT>^i-SXig£, MSB^##S;&_hlc2lz:<z>iSie 
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[0 0 10] 
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IRMlz F-ifytf-t&jmn. Uffi«ncDPS!©#*§ft2/y 3>«E««^e>3&« 
BafH^m^cD-SJODM^fe «fc P^- ^ *;i/§?MOS b 5- y * - cof- h ®ffiic>tf 

m-ftf- vrnMizMhw-mmzx-A^yzfL fi^ >{W£##;f- h«^ic*f 

[0 0 1 1 ] 

(4) 

mm¥M&MiRtfPM¥M<bmfoT*sb y nm * x /i/ & aaa-r s ;i t ic * y * 

^ ;i/MMOS h 5- y if* # - £ P3- * ;i/MMOS b^yis**- <D •£ 4x £>M^ 5: 
[0 0 12] 

(5) 
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-? & z. £ iz j: y N3=- * * ;i/Mmos p^-y* ;i/Mmos h ^ > # - 
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(8) 
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[0 0 16] 

(9) 
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[0 0 19] 
(1 2) 

v>LBF 2 &rav^>rtf >aA2re&u. m^mm&jEm&mmtf i * i o 14 ~9 

X 1 0 18 atoms/cm 3 T*& »J „ 5/ U 3 >K© — N IgJfiMtfgfc k fi / □ 

[0 0 2 0] 
(1 3) 

l/«ftil«:Mv\fc>f;*>&AiST*&y, K*«fc©lEi*©*g# l x l o 14 ~ 9 x 
1 0 18 atoms/cm 3 T*& *J , i^S^j3>I©>>- h SffitetfR k Q / □ £> 

[0 0 2 1] 
(14) 

V*LBF 2 £:>f *:/&A$£lC J: y»^jK®©iEi*<JD»a!S: 1 X 1 0 19 atoms/cm 3 Jg* 
Jtfl9IB#J|gS2/y n>ffi|rtHc#AT<5X3|I£, «flB7* h US** h & Bfc*T*X 

[0 0 2 2] 
(1 5) 

*t*3t*»T?©:/y ^sKi: K9>f ^>f y«*tt4fe©iEi*©«S& 1 x l 0 19 at 
oms/cm 3 ^_bf(ffa#^>>y ni/Jgttnc^Af&Xgi:, f>fiB2£H©8Slijg|$:|& 
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[0 0 2 3] 
(1 6) 

*m k- yrmzj: vm*m®}(DjEifc<Dmm$: ixio 19 atoms/cm 3 j^_httfga 

[0 0 2 4] 
(1 7) 

(DmWt^mm^i o o oA^e, 2 0 o oAo^ht&sz: 

[0 0 2 5] 
(1 8) 

• mmm - <d mm m \*i t&$s,m&&& k. <t »j ^ $ ti £ u n y m tm -c & »; » 

^^—©^i^J^cDJl^^i 0 0 0 A^b2 0 0 0 A©*KHT*«3i:S:4tai:-r 

[0 0 2 6] 
(1 9) 

[0 0 2 7] 
(2 0) 
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bxm^-<Dmmm^^^f-y^t^jimii. m7*h i/^s?:^ 

[0 0 2 8] 
(2 1) 

£ ffi*iMM0S¥#<*:^fi<A§£^f 2£ £ b 0 

[0 0 2 9] 
(22) 

-y * ;i/§?M0S F ^ > ^ x # - (D v - x £ J: t>* F u -f > £ 3 is <t i&IB 

m-©NMtf>#^ii s/ u n K-mmmom^m® & r- tr x 

jgtt, 7tbu y^7 7^-^t:<fc y^N^*;^MM0Sh^>s;x#-(Z>v-x 
*5<fctfRl/>f>£fc5 ©NM<Z>#«I& U n 5: IBP 

ITU y^VHtm^^m^KDlEmomm^ 1X1 0 19 atoms/cm 3 #_b 

irfSHN^^ *;v§?M0S F ^ # -© V - x £ J; tK R U>f > £: & & 
i3<ktJfBtfiam-©NM<Z)#^^i/U=i>^CD-gP{c^A-rsx^i:. 

h i/^x h ^i^^-rsx^ii^^^s^t&^^-rsffliiMMos^^g© 

[0 0 3 0] 
(23) 

P*- ^ * ;i/MM0S F ^ > V X # - © V - X 33 J: F U >f > £ £ £ «fc 0 itfSH 

7*hu v^7^ -&c«ku^p^*;i/MMosF^>^x#-c9v-x 
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MtyH LTJKn>^VNbBF 2 §:^^i^#l(Z)iE«*©ti|g$: 1 X 1 0 19 atoms/cm 3 J^ 

-tffriap^ -v * jvmms h ^ > x # - © v - x & j; rF k >r > t. & z ^mftmfa 

[0 0 3 1] 
(24) 

«r»0— ©tt^Kttft^ffljas&KiiSTW^K^i o o o AjK_t(z>s/y 
n >stfl:KT* y _t« #psgk% b < ttBPSGR©5»js*3g-e* s z t z&mt-r 

[0 0 3 2] 
(2 5) 

t&iam-©^Rii>fl:^ffi^^lc«fcSTSA^^.i 0 0 0 A&±<D*/V 
n>g«$ y JUItfPSGRfc L < l±BPSGm©^M«^T^S r £ 

[0 0 3 3] 

ikmfoi o i izmi&ztit=.tf- h«^^p+M©#^^s/y 3> i o 7i?&y v 

fg«i o 2ic^$tifcy- h^tf^ttyp+M^MII^y n> l o 7t-fe 

^>^>^;i/Kl/-<>^at(Z)PM0Sl 1 2 £^e>&5CM0S£, 7-f-;i/KK5iIl o 
6 ± IC mm 3 *x T V \ 3 MEE £ #JBE 1" 5 £ & <Z>#EE III ft % L < « B#j£Ut 5: I9!5£ "T & 
CR®ft&£lC^6;ft£P-&mttl 1 4 £ <fctfN-*gm# 1 1 5fc^e>««S*i 

tv^ 0 >r- h«tt*fesp+#^ii/u=i> i o 7iiRrig^isy<£^mi:Lfc 

V\£#>, ig^#l X 1 0 19 atoms/cm 3 Je^_t©^^>*fc^iBF 2 ^;i^©T^-fe^ , ^ 
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[0 0 3 4] 

PM0S1 1 ZK&^Ttf- h*fS£P+##gi!lt/y =3> 10 7 H^ZZiilT^ 

a®^*;i/MPMosK^T«b£v^mE£M;U;£- o. svj^ 

[0 0 3 5] 

— #NM0S1 13JCfcV*TWU P+#^'>'J3> 1 O 7©^*- Mit 

£ 0 ^oTL£v^«jEfc£M;Ui0. 5 VJ^T©/jN$&'fiifC^/£LTt>, 

3 > 1/ > *; %> £ v % jK d > £ ffi ffi ^ £ £ ft T«S v \ t£ & * ^ * * /b i: & & N + #- 
M H S/ U n > £ V - V Wm £ L fcEMPMOS© m& ifc^> ^zfTs l/y Ktf> 
£Mb ^ U - * £^ L < aMtffT? £ £ . 
[0 0 3 6] 

JK_h©»WK:J:y*»WJCJ:*P+#|gaS/y LfcCMO 
[0 0 3 7] 

01 lC&P-jgm#l 1 4 fccfctfN-igmfM 1 5©f^?:^LT^§^ 
£ ©»r;#<Z)#$i! i: §g.S KM* 2 *i 3 #tt t^Hb lift * a x h Bff«© B » 
T'P-S^#l 1 4tiL<ttI-i^l 1 5©£^e>^Lfr£f^LfcV^£-% 

[0 0 3 8] 

E2J*¥^#^gC£SlEMVR<£#j£8IM£^-to VRt±Sm«JBtHI^l 23iix 
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^-Tyzfl 2 4 ^PMOStti^J^^ 12 5 t%.tai 2 9 £> 1 30i: 

£*i£«^«££:*>lCffi;tt^l 2 8 ICffi^l-^iltg^W-rS^^gT^S 

o 

[0 0 3 9] 

T-feS. JEU:cZ)M*lc*fU ^^<D«it, ten* ht-fib^v^lffi 

[0 0 4 0] 
[0 0 4 1 ] 

VRttt5C-hm A # £ IfcW m A <Z>«$E & Hi* "f * -£*U*PMOSffi#f!i^-<£>iglfrtg 

x h 33 J: tM^ft 
[0 0 4 2] 

A*«ffi<Z)<£«JBt^©^^i:/jNAm*«^T^^«^m*©r^^^ 

^falfrfNC # £ MOS h ^ > £^ # - © K l/>f >«Sfc 
Id= (fi • Cox • W/L) X {(Vgs-Vth) - 1 / 2 • Vds} XVds - ( 1 ) ^ 
Id: Kl/>f>«a5 
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cox: >f- vmwmmm. 

W : =f-V%lbWi 

Vgs : tf- h • y-xHTBffi 

Vth: U^V^«JE 

vds: Ki/-r> • y-*ra«ffi 
wmz^z-f, vgs^vds7!,v^s<T : b^'^^v^Ku>r>i:•rs^ctt. (i) 

^ J: *J ^ ^ * <D t>* tc V th tf) ffi T & fx o *&5I # & * . 
[0 0 4 3] 

- # WM&nm b tz. * * L S v^«ffi©<£«JE*fcMr>*lc^ * /l/«©»/J\#fTfc 
[0 0 4 4] 

IT, «^«JEiaig&$:EMNMOSi:5 i ^^ , y-^3>M©NM0S (J^DMNMOS £ ^fB 

H£ bfc»-£©ES!NM<)S#38iB^* *;i/MT'DMNM0S#*Ij&#^^ ^;»?>S^ 
[0 0 4 5] 

#>^ffl IC© * & o fcPMOS<DE/D^g*fi®ffi!mi&£>^ffi nffg £ £ „ t£ o TE 
/DMlC<kS^«ffitlIj^lC^VxTNMOS%L < &PM0S©£t> £ : &#3g#*#«rfgT* 
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[0 0 4 6] 
[0 0 4 7] 

mSltPM^rmi^&Wtl 0 1 lCN^7x;i/l 0 2 &JgfifcUfc#t V^»3>SL0C0S&IC 
^UJR^HIflg^ETfeS^-r-^FttftKl 0 6WU b£^ffifla»<Bfc«> 
# ;i/M*^<z>^s!» K - -J £ >f a- y ^Affi (c <fc y nmos, pmos^s- * ic»?ift 

#MSi/Uzi> 1 3 1 fc^Lfc^fc^LT^So 
[0 0 4 8] 

#MlC £ ^ T teP§2¥^#»« *m V > 2/ y tfMVx. ;vm&*:j*lsT^2> t)\ 

N X £ ^ izm n s = 

[0 04 9] 

* fcNMOS £ PMOStf) L ^© A ^ > X £ %JEt U MMOS £ =fo lef^ 
[0 0 5 0] 

•eS^ttet/T^&V^Shallow Trench Isolation(STI) V^T ^^^^tC J; & 
[0 0 5 1] 
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[0 0 5 2] 

L # ^mWfflO CD* 1 -v * F- ^«la«E L £. <fc r> K >f * y 
MOS, Dg[NM0S©MN MOS# >f ^C*f bt K- A°> h H IT U V^ 

K:J--£JB^£#, DMPM0SlC&7?i?7#-^&£jKn:/&V>l,BF 2 £JB 
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